
.

TITLE: LOWTEMPERATUREFLAT-PLATECOLLECTORSPACE/lVATERHEATING

.

.

SUBMITTED TO: Prcsente~at the “Reliabilityof ~iterials
for Solar Energy Systems Workshop”
December 18-20,1978

ii!... -
C

25
b+.-.
-5
(,J
w--
c1
..
● -3

+.-
yl

@
,- ●. .....
r-

BY .tc!?!l)lanCO of Illis mlich:, tlw Iml)litht,t IIsCIIgr,I/I!,, I!)ii[ II II!

U.S. COvclftrlnmf rr?lains sSnoIIIxclLI\Iv?, rov;Illy Irw llcvnw

to Iml)lmh or rqmdurm tll~ pubhsht!d formc’f ll:i~ contrlt)ll.

tiwt, or 10 nlksw 011W5 !0 do m, for U.S. (;uvvlrwrunt IIUI

poslx.

The Lm Almnos !%is!ntihc Laboratory rrquwrs tl)iil II WPI, II.

It-her idcntl(y tlll$ arliclc 8s work I]urfornw(l unrll!r ttw i)ll~.

pjcxiof th. U.S. Clqmrtmwr olfInrrrgy.

~g&n
% Los ALAMOS SCIENTIFIC LABORATORY

post Office Box 1663 Los Alamos, New Mexico 87545
An Affimwiivo Action/Equal Opportunity Employer

DU3T1UBUTION OF THIS DOCUMENT IS UNWTED *

UNITED BTATI:S fP
LSCPAH”rMli NT OF EN I!RGY
cc) Nrrrnc T w-740 smENo. 36

2P

About This Report
This official electronic version was created by scanning the best available paper or microfiche copy of the original report at a 300 dpi resolution.  Original color illustrations appear as black and white images.



For additional information or comments, contact: 



Library Without Walls Project 

Los Alamos National Laboratory Research Library

Los Alamos, NM 87544 

Phone: (505)667-4448 

E-mail: lwwp@lanl.gov



.

Lm

x!m9ixr7 am

Ealar wlkctor &sign anti ckvelzt is at
a p3Snt where tberc is a Worlcvitie cifort to
stdy, Cevelop and titcrmirc * px Lomance of
=lU ml.lcctccs WlfJU3ucctor s/stms. Flat
plate wlar dMdOc ckxwns range frm the mre
imqmslw plasti= and semxd Corrstilctim
materiak to t!:e hiq LherRal W: iomamad flat
pkms A mdmtm tube mliectors. Mm
effort, LXh umrercial m gwerri”.=t-s’war ted,
is bains a imcd at k~roving the t!!xmd
pr~orrcm, durab~iity, and r~ucing mcts .
All Of thCSeCcsllits CRXLk ~X?fUily ~vdillat~
frm a “axt of energy cklivered to the crri use”
stai-dmint.

-K FLATPLX’Z U3LW71C!I DESICN

Many types of mlar coll~’drs Iwe *
dCSiqRQd dflc! iYJilt. At the 10.” tenpxatw”cs used
foe wetcr cc zgbxe heating, flat plate types korri
Witk reasmable et ficienq am are relatively “ .
Sas”y & mnstrwt.

The major fmctimal wts oi a mUector are
the absorber suzface, ~lwt *ssages, awer
glazi~ ard kck irsulaticm ~ skrhn in Finurc 1.

~llcctors ~e Gedgrted to rdximzc
Zikcptlcn of SCA,U raciiatkr .T.Tai,’:rItiize kat
l=ses. The F:er!mirmnt rmat. ltis :., ~!l’mim3

fcua tk frcrrt face are ty mnvectim erd
radlaticm. C..wcticm lc35es H km mr.troUcci
~ the ux cf transparent mv.ers or t.j usirig
mnvectim supprcsdcm tcrw}mr=s or wacuatui
03Uca.7rs. Lxilatkm lcmes arc rc[.mkimcs
raked bf rxmls oi a “Zielccti’m’” axti!?g cxl tl:c
a~c~.: surfecc Mich tda a hiqh aixorpsance fox
the SOIU sprctrun and d 10Aemitteme tor the
ik=za:cti rc-racii~.cicn spxtrm. CItlx2r xixrr heat

.

allcctor

E’lg. J.. &sic mll.ectic.
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Fig. 5. EffCct of titiicnt temperature.
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‘ Fig. 2.0. ~fect of glass akso:ptim.

The preceding var iatims are representative
of a specific type of cdl-to: and m VL”Y
deperding qxm the .32ttil type anti giemetry.
T&y b, hmever, represent the wi~e rar.cje of
per forrnanms a-xl temperatures Ccpmcient w the
basic &sign e..td properties selcctmi.

SrmR’ Ass==+

In order to assess in detail tke state M tkle
techrrlcqy for soiar heating and ml ir,g crf
Luildirogs, five klay metingc. wre kid ckrinq
D032r&r, 1575. Experts wer~ recruitw icx tmse

meting= from imwtry totn large d+ =dl,
univer~”. ties, Lwl govwwmnt ldm:ator ies. Tim
meting wbjc<ts w!rc solar collectors, t.hcrcid.
Stoctqe, air coml it iming anti hetit j+.ir:c, system
ard controls, imti rm-enqincer irig a3~c’S o:
sol= cnec~,’. ‘ITlc neetiriry kklsed crI eJCII topic,
diwmssed the Cetails of the state of ‘Lhe art,

the problem &-eas, did the objectives of
necessary rcse.2rch and ceveloprwmt.

Solar mllectors’ reeds, mater ids probims,
mater ial G3paailities ,ancl obj~ctive’s kere
established. R.!su.lts of thib asses~mn~ here
factored into the Hatiw.al Plan foc F?csei4rch and
Cevelopmnt in Solar Keat ing ma C031ing= and
estabiisimd the frasremr~ for tht? K-i ard iwk?
solicitations.

ma cx)LLEmm !~JmmALS PAL)PwTws~— —..—..-.—. —

There are presently 32 prcjects :u.rded iry D33
specifically Ecmwi on evaluating or ccveloping
new matwids for mid-r cmliwtor=. l?;SW
projcct~ fall into the fol LWir,g msic six
cxtegor ies:

Developmmt ok Seler. tive Surfaces
Cover PltItc Stmy ml Lkvelqmmt
Coolmtz wl Ccrn=im?
Sk:.71ants a.+1 Srec.t.hir,g
Freeze Prckmticn
Expsurc ‘Ikstirg

‘ilwse pr~jr~s, which will k GE great
assistance in the @sign of cnllcctors ky

proviriing htter
urxkrstaruiing 0[
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mater ials and a qr-ter
solar rrater ids are as fG&s.

o

0

0

r)

Eerry Solar I%oducts
“Gxrmsrciai seicctive surfaCeS
applicable to cc.~r, aluzirxra, and
stiinless steei, tieir cost
effective irnprcvtmmt end evaluatim
of ptentia.1 duraoili!rf in solar
Zl!xKKters . “

De sob, Inc. ‘
“Solar selc= tive absorber CXXL*S :y
the ekctrcxiefmsitim oE paint.”

Bcme*lL System & Research ‘A*
“Se16ctive paint ana slack chrcm
matings developwnt. ”

‘Xdhc& Nissilcs .5 E@ce Ccnqacy
“Studv of m LCti/r& ta.i oxide and oti=x

o

c1

o

-v

o

0

(kcerd E1.cctric
I

“A.){. anti 1.12. ccatir,cjs cm cjlims. ”

iimepwl.1, Inc.
W:lective 1.R. Kct Jcwtive Cc@irq.
Cwveln;oent’”, arxl “&w-co5t S&X ;.::! i-
rwfl ectim matings. ”

HMjl;es Ai rcrdf’ L Ccqxmy
“lh~jl~~fi qidzirxjs * surface
matlwjs.”

Resear.oh Tri2m.jle Institute
“iMm-glass glazings. ”

Spring’born La’kx3ratories
“Study oi r.cx;-gkss ql~zin:s, :wrfe:e
rxratin;s m.d L.. ,protcctive matir,~s ECK
plastic cjlazing. ”

TUfts University
“StMiics fOi prtiictaily rrcdityinq 52
~ki(x,i (xmstm?s Gt 00,wc. incii~~ C..;lr;c

,.

film foc mlar energy applicdt icr-:. ”
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0 University of Kismnsin
.“ ‘K@mr surface cmtkgs for c@m-

anversirn ot W raaiatim md
inhibition.”

G3aziacj Protecticm
o Altas COrpxation

Wevelqmnt of cost effective
tech iques * mncepts fo: tile
protection cf ghzings against breakqe
causal by hail, vtials ar thrml
stre=es. ”

~IA!?71S ANOCO.ZOSICW

0

0

0

0

0

0

&tteU2 Fiercxia.1 Institute
“Stuijj corrosion processes of cwbr.ts
and interaction of fluids, acditives
and *ters.”

Dw Corning ~rpraticm
“Developt of super io: liquia
mklrw.s.”

E I C 3x~raticm
“Corrosim protecti-m of .YN.ar-
ColJ.ec lxx heat cxchaqers t:i th elec W3-
ctremicaLly ciqmsiteu fiLrs. ”

University of k“lotiti
“Vegetable oils: a superior liquid
cmola?t . “

Giner Gx.mration
‘Alur.iwn cxxcosicm sttiies for soia
heat mlkctxxs. ”

“Stdy of su.yx ior liquid cfxrlats. ”

0 W Cocning CarPraticm
“Dsvei=premt of improved imrulaticm
mater ials. ”

o *lar , III:
“Develofznent of ~lyiriride rrater ials

fa use in solar energy systwrs. -

0 Versar
“Sttdy ano survey of thermal ifiulating
wterlals. ”

SFMAmS & 6LmAmIxG——

0 lmrkc ts rssearcb
‘Develcr.mnt
sea l<mts fcr
CcOsttwt im

FT2EXZGP.XYIZCTION

o B31yset, Inc.

“Develqment of a freeze41erant sokr
wtcr lwater wing cross-linkeri p9ly-
ethylem. 0’

o I I T Research Institute
“Expxure testing and evaluation of
solar mliector mterial.s. -

CW of the najor program outgr~, besides
the basic K=ter ids develokmnt, will he the
dissemirrrtion of infoniation in the form o: User
F!arKl&x3ks.

Nay pmple bwe begun lcdincj at 0311cctor
system which have been cpxat ional for s= tire
and tme ~liskd thei: f indlcgs. Of these,
Skrda and :.2stecs7, DO: ~KA.SA, ASEWE and
W) 8 and &3ii9 kave provided a qocd
ccrrpilc:irn of SGW of the pikhlk to amio.
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